5% CO2 and >95% humidity-chamber environments. The same batch of FBS [Lot: 1286 C, Catalogue number: S 0115, Volume: 500 mL, Storage: -20 o C (Exp.: 30-11-2020); Biochrom GmbH, Berlin, Germany (Merck Millipore-Biochrom AG)] (10%, v/v) was used for all the four herein examined UBC cell lines culturing and growth.
Cell Collection and Storage
For each experimental condition (cell line) examined, 10 7 UBC cells (of different malignancy grades), having been grown in high-density (high-confluence) cultures, proved capable of generating sample preparations of the high quality and quantity required, for high-resolution, high-accuracy, and high-reliability metabolomics studies. Large-scale cell-culture flasks (T75) were placed on ice and cells after being harvested through a mild scrapping process; then, they were washed twice with ice-cold 1x PBS to remove any residual medium traces. Ice-temperature conditions and solutions were used for the immediate quenching of UBC cell metabolism. Generated suspensions were centrifuged at 550 g for 5 min (+4 o C), after which supernatants were carefully aspirated and produced cell pellets were immediately stored at -80 o C untill further use. To examine growth-dependent variation of metabolite content, 10 different samples for each cell line were individually (and simultaneously) prepared.
Sample Preparation
For NMR analysis, the dried cell extracts of polar metabolites were reconstituted in Potassium Phosphate Monobasic buffer, pH 7.4, prepared in Deuterated Water [containing Trimethylsilylpropanoic Acid (TSP) as internal standard and Sodium Azide as preservative]. The use of a buffer solution ensures the stable and constant pH value of the examined samples in order to avoid signal shifts. NMR samples were dried under vacuum and washed twice with water and methanol in order to exchange the deuterated protons for MS analysis. Dried cell extracts were reconstituted with 200 μL 95 : 5 v/v water/acetonitrile, containing 10 μg/mL of internal standards. Quality Control (QC) samples were prepared by mixing aliquots (80 μL) of all analyzed samples.
Metabolite Extraction
Polar and lipid metabolites were separated using a methanol/chloroform/water (2:2:1.8) system in a two-step process, as previously described by Wu et al. (2008) [61] .
NMR Analysis
NMR experiments were performed at the NMR Bruker AVANCE III 600 MHz Spectrometer. Proton 1D experiments were acquired using the nOesy-pre-saturation pulse sequence, with gradients (noesygppr1d, Bruker library) offering the optimum Water suppression. For each 1 H 1D spectrum, 256 scans were acquired with a spectral width of SW = 12335.526 Hz and a sampling of 64,000 points, resulting in an acquisition time of 2.7 sec. A mixing time of 10 msec was used. Sample loading, temperature stability, field homogeneity, pulse calibration, data acquisition, and processing (including Fourier transform, phase and baseline correction, and axis calibration referenced to the chemical shift of TSP at δ = 0.00 ppm) were fully automated and controlled by the IconNMR v. 5.0.7 software (Bruker BioSpin GmbH, Rheinstetten, Germany). TopSpin 3.5 (Bruker BioSpin GmbH, Rheinstetten, Germany) was used for spectra visualization.
MS Analysis
For UPLC (Ultra Performance Liquid Chromatography), we used the Acquity UPLC system (Waters Corporation, Milford, USA), which was hyphenated with a highly resolved, mass accurate hybrid Ion Trap-Orbitrap Mass Spectrometer, LTQ Orbitrap Discovery XL (Thermo Fisher Scientific, Illinois, USA). ESI (Electrospray Ionization) in positive mode was applied. Chromatographic separation was performed using a C-18 column (75 μm x 50 cm; 100 A o ; 2 μm-bead-packed Acclaim PepMap RSLC; Thermo Fisher Scientific, Illinois, USA) with the gradient elution previously described for metabolomics studies [62] . A QC sample was being injected every 5 consecutive samples under the same experimental conditions. Data-dependent scanning at a mass range of 100-1000 m/z was applied. Figure S1 . PC scores plot from PCA modeling of 1 H NMR spectra of the herein examined UBC cell lines. Green: Grade I (RT4); Blue: Grade II (RT112); Red: Grade III (T24); and Yellow: Grade IV (TCCSUP). Gr: (malignancy) grade. Figure S2 . Heat map of the fold changes (x) of metabolic ratios of grade III (T24) versus grade I (RT4) cell group. For each pair of metabolites (nominator-denominator), the average value of the ratio in each group has been calculated. Fold changes (x) of each pair of metabolites for the grade III (T24) group are shown, taking grade I (RT4) as the reference (control) group. Red coloring of metabolites as nominators in the ratios indicates an increase in the grade III (T24) cell group, while blue coloring indicates a decrease. The opposite principle stands for the denominators. 
